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This is the first-.of a series of papers dealing with mining 
methods and costs im the metal mines of the United States. These 
papers are being prepared by officials and engineers of mining com— 
panies, in cooperation with the Bureau of Mines, and in accordance with 
an outline prepared by the Bureau for the purpose of securing uniform 
and comparable data. The mimeograph form of publication is necessary 
in order to avoid delays in issuing the papers. 

After a sufficient number of these papers have been secured, 
it is planned to issue a series of bulletins dealing separately with 
each mining method and with particular phases of the general subject such 
as: "Sampling and Estimating," "Exploration and Development," "Comparison 
of Mining Methods based on Labor Efficiency and Cost Data," "Drilling 
and Blasting Practice," "Wage, Contract and Bonus Systems in Metal Mines 
of the United States," "Shaft Sinking Practice," "Underground Trans-— 
portation," "Mechanical Loading and Hauling," "Underground Mine Support" 
and "Ventilation in Deep Mines." 

It is hoped that as these papers are published, a number of 
mining companies will be stimulated to volunteer papers dealing with their 


own operations for the benefit of the industry as a whole. 


SCOTT TURNER, 
Director. 
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INTRODUCTION 


Each mining district presents different problems as to the methods of ore 
extraction and underground support, which are denendent uvon the type of the ore 
deposit and the character of the inclosing rock. Mining costs, however, depend 
largely uvon the efficiency with which the methods employed underground are applied 
as well as unon the selection of the method best adapted to the physical conditions: 


Tne purpose of this paper is to present to the operator in other districts 
a detailed cescription of the mining method used and results obtained in the 
exploitation of the bedded magnetite deposits of the Mineville district. The 
town of Mineville is situated in the Adirondacks, five miles west of Port Henry 
on Lake Champlain. | : : 7 a 


HISTORY ° 
Records show that iron ore was produced in the Mineville district during 
the American Revolution. As far back as 1849 Witherbee, Sherman and Co., owners 
of the present mines, started operations which have been continuous with but small 
periods of susvension up to the present time. The relative importance of the 


district is indicated by its vast production, which has amounted to approximately 
45,000,000 tons. | 


GEOLOGY 


As shown on the Adirondack sheet of the geological map of New York State, 
the Mineville district is situated within the area of Adirondack gneisses and 
Grenville limestone. This area is venetrated by small masses of an intrusive rock 
(gabbro), and the principal ore bodies are adjacent to one of these masses. Both 
to the north and west is an extensive mass of gabbro which measures 100 miles 
across in an east and west direction. The gneissoid rocks are classified as pre- 
Cambrian, and the occurrence of limestone would indicate that they are of 


1 The Bureau of Mines will welcome revrinting of this article but requests that 
the following footnote acknowledgment be made; "Printed by permission of the 
Director, U. §. Bureau of Mines, (Not subject to copyright. )" 

‘2 Consulting engineer, U. S. Bureau of Mines, 
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sedimentary origin. Trap dikes occur, crosscutting the gneissoid rocks as well as 
the magnetite beds. Faults and much folding are prominently disclosed in the 
underground workings. 


ORE TEPOSITS - 


The magnetite deposits occur interstratified in the gneissoid beds, and 
the principal ones dip to the southwest. at angles of 20 to 30° from the horizon- 
tal. They extend from several hundred to several thousand feet in depth and have 
corresponding lateral dimensions. In thickness they vary from 3 to 40 feet, the 
average being 10 feet of workable ore. 


At the Old Bed mine an important magnetite mass which occurred near the 
surface averaged over two hundred feet in thickness and is known as the Joker- | 
Bonanza and Twenty-One ore body. This has been mined out except for the pillars 
left as supports. The ore body is shown in Figure 1, a section through the main 
hoisting shaft of the Old Bed mine. In places there is no definite division be- 
tween ore and rock, and magnetite is found disseminated through the gneissoid beds 
in scattered grains, locally in sufficient quantity to make ore. In other places, 
and in varticular along the footwall, there is a sharp division line separating 
the ore from the rock, 


Ore is mined running as low as 25 per cent Fe and is mixed with richer 
ores running as high as 69 per cent Fe to produce an average grade of ore mined 
of 42 per cent Fe. This crude ore is concentrated by magnetic methods to produce 
a shipping product which will average 68 per cent in iron, The beds have been 
disturbed by several major and minor faults and have been displaced from 15 to 150 
feet; these faults, together with the folding, have added ereauly to the difficulty 
of mining and transportation of ore underground. 


EXPLORATION 


As certain of the magnetite deposits are exposed along the surface, they 
have not been difficult to discover. However, to explore the deposits at depth and 
to locate other deposits which are now being worked, magnetic surveys were made and 
diamond-drill explorations based on the surveys were carried out extensively. 


Records and diamond drill cores were carefully kept. Over a hundred thou- 
sand feet of diamond drilling has been done on contract on the Witherbee, Sherman 
Co.'s property along. According to the record for the years 1918. to 1919, the 
total footage drilled was 31,725 feet.at a total cost of $124,578, or of é5,, 92 per 
foot. The diameter of the drill core is 1 inch, and an average speed of 10 feet 
per eight-hour shift was made. 


Geophysical methods based on electrical induction have been tried out this 
year by the physicists of the U. S. Bureau of Mines. Their results were found to 
check very closely with those of the diamond-drill records. 
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Inf, Cir. 6092 
EARLY MINING METHODS 


Mining was naturally started at the surface and then, due to the flatness 
of the deposits, inclined shafts were sunk along the footwall of the ore body. 
From the shafts, working levels were driven in the ore, and the whole area, 
excepting the pillars left for support, was then mined. 


The faulted and folded condition of the ore body made it necessary to 
change the course of the inclines, which made track maintenance and hoisting very 
difficult. The result was that as soon as any appreciable depth was obtained, the 
output was decreased with an peeenee increase in cost of Bpoeeernce per ton of 
ore. | 


The Sauieastnoace mining included hand-drilling, shoveling, and hand- 
tramming with wheelbarrows; these operations have been largely replaced by the use 
of hand tram cars, air drills; scrapers, mechanical loaders, electric shovels, 
larger mine cars, and electric haulage equipment, thus Deepens it with the prretee 
ee vractice throughout the United States. 


The mining method, the open- stope . system with sities support, has remained 
the same, and it is doubtful if any other system would give as good results.under 
the conditions, | 


DEVELOPMENT: SYSTEM 


The develonoment system is simple and deitiveiy exsenaive: as most of the 
work is in the ore or just under the ore body. This is clearly shown in Figures 2 
and 2A, snowing a plan and sections of the Old Bed mine. Different scales have 
been used in the figures in order to show some of the important conditions more 
clearly. 


Tne following description of the development system will be confined to the 
Old Bed mine, In the section, Figure 1, the main shaft of the Harmony mine is 
shown, 


Main Shaft 

The main shaft follows the dip of the magnetite bed along the footwall, and 
pockets and loading chutes are placed either in the ore body above or in the hang- 
ing wall (fig. 3). Apart of this shaft, however, is in the footwall for a con- 
siderable distance; this was. necessitated by the faulted condition of the ore body 
at almost right angles to the dip. The general practice is to keep the main shaft 
as well as the auxiliary shafts along the footwall, cutting into the rock approxi- 
mately 7 feet to allow each level to start directly on the footwall of the ore body, 


The main shaft is generally carried 15 by 20 feet in cross section, When 
the ore body is not thick enough to attain 15 feet in height, additional rock is 
cut from the roof. In the rock and where the ore body is small and the levels are 
located 75 feet apart, the shaft is carried 10 by 20 feet. 
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The work in main shafts. is carried along with the regular mining operations 
and the shaft men are paid by the premium system, which will be described later. 


Tne footage per shift in the 10 by 20 foot shafts depends on the speed it 
is necessary to make. Heavy Leyner-type drills with an air pressure of 85 pounds 
are used, and each drill is operated by one man. One and one-fourth-inch hollow, 
round drill steel with cross bits having a taper of 14° and 1/4 inch difference in 
gauge is employed, and four changes of steel are used. The holes start at. 2 1/4 
inch.and bottom at 11/2 inch. The blasting is done with 40 per cent gelatin 
powder which is detonated by the use of double tape fuse on a No. 6 cap.. When 
speed is required, three drills of the heavy Leyner type mounted on bars and tri- 
pods are used. An average of 5 feet per shift is made, using the cuts as shown in 
Figure 4.. . | 


The average cost ver foot for sinking, hoisting material to the main shaft, 
and equipping with tracks, air, and water lines is $32.30 per foot, made up as 
follows: (1) Drilling and blasting $13.10; (2) mucking and hoisting, $12.40; (3) 
track, air, and water lines, $4; and (4) miscellaneous, $2.80. One hundred and 
fifty pounds of powder is used per round. The day is divided into three 8-hour 
shifts; the drilling is done on one 8-hour shift, and the cleaning by hand on the 
two remaining shifts. 


The experience is that with the present-day drilling equipment the whole 
problem in making speed in shaft-sinking is that of. the removal of the material 
after it is broken. i ae ns rn’ 


In the ore body these shafts are worked in a similar manner to the 
auxiliary snafts. The sinking is done by stoping out the ore with light hammer 
drills mounted on tripods (see Figs. 6 and 7). ‘The shafts are timbered only at 
the loading stations. SBS be 


yiage bey tom the main shaft, at intervals of 1,000 to 1,500 feet along 


the dip, are the main haulage levels; these are 15 by 10 feet, with enlargements 
for switches and ore pockets, and are driven in the footwall on a contour which 
will-keep them near the ore body and requtre the minimum amount of rock work to 
connect the the faulted area. From the levels crosscuts and-.raises are driven to 
the ore body’ in each faulted area and at intervals in the unfaulted area where a 
single auxiliary shaft would make the length of tramming too great. The raises are 
driven to permit the introduction of small ore pockets; the crosscuts are driven to 
give easy access to the auxiliary shaft for the transportation of men and. supplies. 
On the main haulage level the ore pockets have timbered fronts on which are 
installed mechanically operated chute doors. The driving of the haulage levels 
from the main and auxiliary shafts is carried along with the regular mining opera- 
tion and under the same premium system.» 
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Two drills of the heavy Leyner tyne, each operating on a single screw 
column and equivped as for shaft-sinking, are used in driving the drifts. An 
averaze advance of 5 feet per shift is obtained. Some of the records snow an 
advance of 7 feet per round for a distance of 600 feet. The whole operation is _ 
carried on in a single eignt-hour shift. The drillers are able to drill a round 
and blast in five and a half hours. The material is then removed in three hours 
with mechanical mucking machines served by an electric locomotive. Four men are 
engaged in the work - two on the drills, one on the shovel, and one on the 
locomotive, The men on the locomotive and shovel are employed at other parts of 
the mine during the remaining part of the eight-hour shift. An average of 125 
pounds of 40 per cent gelatin vowder is used ver round, or 25 pounds per foot. 
Figure 5 shows the form of cut used. The average cost of driving, tramming material 
to main shaft pocket, and equioping with tracks, electric power, air, and water 
lines is $15.46 per foot, made up.as.follows: (1) Drilling and blasting, $7.66; 
(2) mucking and tramming, $4.60; (3) track, air, electric power, and water lines, 
$1.80; (4) miscellaneous, $1.40. In this operation approximately 50 tons of 
material can be removed with the mechanical shovel in three hours. 


Tests are now being conducted with the latest models of heavy Leyner-type | 
drills offered by several manufacturers. Some of these drills have proved that 
they can make at least 25 per cent greateor drilling speed than the older models 
now in general use in these mines. Their performance indicates the improvement 
in rock-drill design in recent years, 


With tne use of faster cutting drills and mechanical shovels it may be 
possible for two men to completely drill, blast, and remove the material froma 
haulage drift in eight hours. 


Auxiliary Shafts 
fae or more auxiliary shafts are located in each faulted area, and are 


driven both up and down the dip of the ore body, starting at the top of the ore 
pocket on the main haulage level. When the main. shaft is in the ore body, the ex- 
tension is operated as an auxiliary shaft until a new station is cut and a connec- 
tion is made with the main shaft. The ore from the stoping levels is delivered to 
the auxiliary shafts and is hoisted or lowered to the loading pocket on the main 
haulage level or to the main shaft pockets. 


Auxiliary shafts are carried 7 feet in the footwall to the full height of 
the ore body and are made 20 feet wide. They are sunk or raised by carrying breast 
neadings 7 feet high at the hanging wall and underhand-~stoping the remaining 
material. When a shaft is being extended in depth a double track is used. One car 
hoists from the levels and the other car hoists directly from the sink, This pro- 
cedure is continued until the distance from the sink to the ore pocket on the haul- 
age level becomes approximately 800 feet, at which point a small ore pocket is 
installed to discnarge the material into the car which is hauling from the levels. 
An ore or rock pentice is left back of the operating track to protect the men 
working in the sinks. 
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In eigen ine the auxiliary shafts uD. the dip of the ore body the material 
1s removed by scrapers which carry the n- terial directly onto a platform. When a 
carload of material has been collected on the platform and it is pulled into a 
skip car, as soon as a car can be spared from the levels without causing delay. 
Figure 6 i illustrates the method of advancing ~ these shafts. 


Tne work wnich is dhanaed to the deyelopment account includes the sivicine 
and cutting out for ore pockets along the main haulage shaft and main haulage 
level, and the exploration sinks. and drifts in the auxiliary shafts, All the work 
in connection with sinking, cutting out levels, installing tracks, platforms, air, 
water, and power lines, etc., along auxiliary shafts is charged to the regular 
mining account. | nr ar ; = | . 


PRESENT MINING METHOD 


Tne plan and sections of the 01d Bed mine workings (figs. 2 and 2A) show 
the general system of mining in the district. Starting from the auxiliary shafts, 
stoping levéls are advanced at intervals of from 30 to 100 fect, dépending upon 
the dip, width, and faulted or folded conditions of the ore body: Figures 7 and 8 
show the methods employed, with variations which depend upon the condition of the 
ore body. 


The upper levels are kept well in advance of those below so as to get the 
greatest benefit from gravity and the minimum amount of heading work. ' Where the 
bed is 15 feet thick, headings are continued at a height of 7 feet until a break 
is made to the upper level. These headings and the upper levels form a bench from 
which underhand-stoping is done. Figure 7 shows the method of stoping where the 
loading is by hand and mechanical shovels. Figure 8 shows the method of stoping 
where scrapers are used. 7 : | . os 


| The magnetite breaks very seit and. it is necessary to do a great deal of 
blockholing. Small holes are drilled in-the. siabs which are broken up by the use 
of portions of a var ot poner : | | 


All the work in the auxiliary shafts, including the shaft sinking and the 
small amount of crifting necessary, is performed with mounted and unmounted light 
hammer drills operated either wet or dry as the conditions may require. 


The light hammer drills are mounted only when used in the headings and 
drifts. For the underhand work they are operated by hand, In stoping 1 ton of 
ore, an average of .779 pounds. of powder is used. Twenty-five per cent powder is 
used in all auxiliary shaft work. Forty per cent gelatin is used in the rock work 
in the main shaft and the main haulage level. Approximately 75 per cent of the 40 
per cent grade and 25 per cent of the 25 per cent grade of powder is used, The 
cost of the 25 per cent powder for the year averaged $0.1375 per pound and the 40 
per.cent powder $0.1525 per pound. 
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Underground Supyort | 
The mine is supported entirely by pillars of ore which vary from 20 to 60 


feet in diameter, depending upon the height and character of the roof, These 
pillars are spaced about 50 feet from center to center. Between the pillars the 
roof is arched to prevent slabbing off of the ore or rock, 


To date, even on the lowest levels the pillars have shown no signs of 
pressure and there has been no breaking down of the roof in any part of the mine. 
The pillars represent 25 per cent of the magnetite beds in the mined sections; 
later it will be possible to recover this ore by mining the pillars at the 
boundaries of the mine or bocy and retreating toward the shafts, allowing the 
ground to cave. In certain of the upper workings where large pillars have been 
left, some of the pillars have been mined by first cutting them free from the 
roof and then blasting them down with underhand holes. 


Adjacent to the auxiliary and main shafts, pillars of ore are lert fora 
width of 20 feet on each side through which a small drift is driven at each 
stoping level. These pillars are left not only to give support to the snaft but 
for protection against mining in tae. . Stopes. 


Fault planes occur which sometimes displace the beds a hundred feet or 
more, locally making additional support necessary, The displacement of the 
magnetite beds prevents a regular development of the mine, and additional shafts 
and connections with the main haulage levels have often been made necessary 


thereby. 


DRILLING AND BLASTING PRACTICE 
Compressors: 
The air compressors range in capacity from 300 cubic feet per minute to 
5,600 cubic feet per minute. All of these compressors excepting the 300 cubic- 
foot macnines are located on the surface in central plants. The 300 cubic-foot 
machines are installed underground and are used when a small amount of air is re- 
quired for work between shifts. | : 


Drills: 


Nearly all makes of drills are in use in the Mineville district. With few 
exceptions, they are operated as one-man machines. The heavier drills are used in 
the main shafts and main haulage reads and are operated on tripods, columns, and 
bars. They are equipped to use l 1/4- inch round, hollow drill steel. 


The light drills are used in all the auxiliary shafts, stoping levels, and 
smali drifts and are equipped to operate dry or with water, as occasion demands. 
They are operated on columns, tripods, and by hand. <A cradle is used to hold the 
machine in the shell and is so designed as to allow the machine to operate with 
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tne hose connection on the outside, away from the face, which allows them to be 
run near the sidewall thereby allowing a good burden on the top of ‘the hole. 
These machines are equipped for the use of 7/8-inch hexagon, hollow drill steel. 


Both the 1 1/4-inch steel and 7/8-inch steel are made up with cross bits, 
have a 14° taper and a 1/4-inch difference in gauge. Four changes of steel are 
used and holes up to 10 feet in depth are drilled. The holes are started at 
21/4-inch gauge with the 1 1/4-inch steel and bottomed at 1 1/2-inch gauge. With 
tne 7/8-inch steel, the holes are started at 2-inch gauge and bottomed at 1 1/4- 
inch gauge. The shanks used are of the standard lug type. These steels are 
bitted and shanked on sharpening machines located underground on the main haulage 
levels. _ 


Compressed Air.- No meter records are available giving the air consumption 
per ton for drilling. The air-compressor account includes the air used for operat- 
ing pockets and chute doors, air hoists, pumping, etc., and that used on the sur- 
face about the mills and shops, The total cost is 10 cents per ton of ore hoisted. 


_- The steel consumption in 1927 was 125 pound per ton of ore, of which 10 
per cent was 1 1/4-inch round hollow, and 90 per cent 7/8-inch hexagon hollow. 


LOADING AND TRAMMING 


Trarmiing in the auxiliary shafts is by hand-pushed tram cars witha | 
capacity of 1 1/2 tons of ore, and by haulage cars with a cavacity of 3 1/2 tons 
of ore. The haulage cars are drawn by electric locomotives of the trolley type. 


The hand tram car, which is very low (2 ft. 7 in. above rails), is used 
when the loading is done by hand. .The haulage cars are high (4 ft. 5 in. above 
the rails), and are loaded by power shovels or with scrapers. 


The mechanical loading is a problem on which mich time and money have been 
spent. The problem has by no means been completely solved, but the oresent con- 
clusion is that a combination of the scraver and smiall air-operated shovels is best 
suited to these. deposits. | 


In arriving at this conclusion, factors other than the actual loading of 
the material have been taken into consideration, such as the effect on cost of 
stoping, the amount of money tied up in development work, and the crude content 
and faulted condition of the deposit. 


The scraper hoist of the clutch type with planetary transmission, operated 
by 25-horsepower direct-current motor, has proved the most satisfactory hoist to 
date. Direct current as applied in haulage locomotive motors is found to be more 
efficient for this kind of load than the alternating current. If the voltage on 
the scraver hoist motor is made the same as thé voltage on the haulage locomotive 
motor, no extra line will be required. The scraper motor can be operated by simply 
connecting it to the rail and trolley wire; as most scrapers are served by a haul- 
age locomotive, this is very important. Scrapers of the hoe type are employed 
exclusively. : 
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Air-driven shovels of the div»er tyne have proved more satisfactory in this 
work than the electrically driven machines.. They. have:a.lower first cost, smaller 
upkeep, will handle an equal amourit of material per snift, and are easy to transfer 
from one working place to another, The air consumption with the air-criven shovel 
is high, giving a higher power cost per ton loaded. When it is considered, how- 
ever, that the shovel is operated in unventilated places and often directly after 
blasting in a drift, the benefit of the exhaust air for ventilation may offset the 
lower power consumption of the electrically overated type. 


As compared to scrapers, the shovels have a higher first cost and higher 
power consumption. They have the advantages, however, of working better ina 
drift and of being suitable to replace handrloading: in most places on the levels 
without changing the mining method. The total loading cost is about the same with 
the shovels as with the scrapers and in either case, is dependent on the quantity 
of broken material available. There.is no increase.in.the stoving cost. 


~ @ @ eee 8 


feet wide and has proved to be the most satisfactory loading device where the ore 
body over a considerable area is large enough to give it operating room. 


Ore Chutes: =e a ea cette pobeeeate, ® 


pocket:on the main shaft. Figure 10 shows the door and chute at the pocket on the 
main haulage road. ; we whee Wo Seka ote eS | 
Blectric Locomotives’? 
The electric locomotives in use dre-all of ‘the trolley tyve and range from 
1,200 to 3,000 pounds draw-bar pull. The large size is used on the main haulage 
roads and tne smaller size on the’levels and drifts from the auxiliary shafts. 


Below are the haulage costs per ton mile on one of the main naulage roads 
for a period of one montn., Distances are from main shaft pocket to auxiliary | 
shaft ‘pocket. Tonnage, distance, and labor costs are taken from actual records. 
Power and supplies are prorated from the total haulage account. 


eo. . 
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Tons Handled =§ ” - Length of Haul |... 
7,591 | 750 feet’ Total ton'miles ... 3,080 
9,715 - . .800. -4--- Potal cost’....... . $427.00 
8,682 | | 1,550..." Cost per ton mile . $ .084 
Total 25,986 Average °1;032 ° "° —_ 


Die to the number of auxiliary shafts necessary, many hoists are used under- 
ground. They are all electrically operated, but are of several different makes and 
range from 600 hp. with 1,200 feet per minute rone speed, to 22 ho. with 400 feet 
per minute rope speed. — te OP 


"PUMPING * 


The mines are comparatively dry, as most of the water comes from the surface. 
Water is prevented from reaching the lower parts-‘of -the mine by being collected in 
sumps from which it is removed by electric pumps having cavacities varying from 100. 
to 400 gallons per minute. ‘Small air pumps are used in the sinks to take care of 
tne seapage. 


LABOR EFFICIENCY, 1927 


Tne record of the tons per drill, tons per man, tons per man tramuaing, tons 
mined, etc., at the Harmony and Old Bed mines combined for the year 1927 follows: 
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Record of Labor Performed at the. Old Bed and Harmony Mines, 19271 


Total shifts for year |. Tons per shift 

Mining: 

Trammers ......... Gages tee 85,306 

Runners and helpers .........« -- 16,866 

Miscellaneous ........ Lage eats 54,144 

Total underground operations : 86,316 : 8.03 

Total drill shifts sales wees 16,873 ~~ : 41.06 
Development: | , | oe. oad 

TrAMMEYS «eivecccevesecns ee ere 4,047 

RUMNO LS: os inK-Si4 ; aetna erie Per 2,409 

Drill shifts ....... Swaeerer aie es 2206 

Total underground labor ...... 92,822 7.46 

Total drill shifts .......... ‘ 19,099 | 06,27 

Total, CTAMae TS <i: ane eiere oss 39,353 : tf 17.60 


1 Ore hoisted at 01d Bed and Harmony mines during 1927 amounted 692, 726. tons. 


Figure 11 is a mine daily report of underground operations for December 31, 
1927, and shows the results for the month of December, and the year 1927. 


WAGE, BONUS ap CONTRACT Syste EM 


At the Witherbee, Sienaas and. Co.'s mines the wage is based on an hourly 
rate, 


For 1927 the schedule as anplied to the important classifications was as 
follows: | | 


TrAMMEYS ...cceccccceces eniarera ee mene ede $0.32 per hour 
Drill TUMners ss e.tadesaes ere ee er 36 do. 
Hoist men and locomotive operators ...... 34 do. 
Carpenters and repair men ....... rere . 40 do. 
Foreman and FOOL: MAN ss. css aos bahisiceeiete Gndavete 41 do. 


patty, LOKeMan, \ sacs wie wiee warecese seve. 245 do. 


A premium is paid all classes of labor, ‘This premium is based on the hand 
cars loaded and trammed and the tons broken per man drilling. 


Traming.- Twenty-eight cents per car is paid to the men who load and tram 
10 cars per shift, 29 cents per car for ll.carg and 30 cents per car for le cars 
and over. Men tramming less than 10 cars per shift receive the base rate of 32 
“cents per hour or $2.56 per shift, . 


The tram cars have a capacity of 11/2 tons of the richest ore when 
completely filled but due to the different grades of ore, an average of 1 ton per 
car is obtained. 
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Drilling.- An average of 30 tons per man drilling for a period of one 
month for all men engaged in drilling is the basis of the drilling oremium. Four- 
teen cents ver ton for the average tons ver man drilling is paid each man engaged 
in drilling. When the average.of the tons per man drilling falls below 30 tons, 
the men receive the base rate of 36 cents ver hour, or $2.88 per shift. 


The difference between the hourly rate of $2.88 per shift for drill 
runners and the amount. earned at 14 cents per ton is the premium. This premium is 
given to all other classifications, including the mine captains, with the exception 
of the trammers, in addition to their regular hourly rates. 


As far as possible the system described is made to apply to all conditions, 
but there are excentions in both tramming and drilling work which make adjustments 
necessary in order that compensation for the work may be more comparable to the 
rate for average conditions. 


In some of the sinks and long headings, special arrangements are made as 
to the number of cars required for a day's work. To make their earnings per shift 
higher extra hours are given the drill runners when in difficult places’ requiring 
the most exnerienced men. Extra hours are also given to those who assist in blast- 
ing. The hoist man and electric locomotive operators receive extra hours when the 


hoisting extends beyond the regular 8-hour shift. 


The average wage for all men at Harmony and Old Bed mines for the year 
1927 was $5.63 per day. 


Figure 12 is a chart showing the tonnage, costs, tons per man, and wages 
from 1915 to 1927, inclusive. To one with a knowledge of conditions existing at 
the time, the effect of tonnage and labor conditions on costs and efficiency is 
plainly shown by this chart for the different years. The factors affecting costs 
are the character of the ore body, tonnage requirements, cost of labor and 
supplies, and the amount of money available for equipment and exploration. 


MINING COSTS 


Below is the mining cost of delivering a ton of ore at the shaft houses on 
the surface at Witherbee, Sherman and Co.'s 014 Bed and Harmony mines combined 
during the year, 1927. This is the total underground cost with the exception of 
6 cents per ton charged to a deferred account which includes equipment for main 


shaft extension. 
Mining Cost of Delivering a Ton of Ore to the Surfacel 


{Labor | Super- | Compressors,| . Electric | Explo- Total 
'under- | vision | air drills, sives@ 
'cround | labor drill steel 
Development ; .061 | .005 . 103 
Stoping | 164 | 014 416 
Tramning ,o00 | .O27 403 
Haulage .028 | ,.002 065 
Eoistin .105 | .009 237 
Pump ing 007 000 ' : 026 
otal | .698 | .067 | ..,355. |... 087 i 143 1.260 


1 Ore hoisted at the 0ld Bed and Harmony mines during 1927 amounted to 692,726 ton: 
2 Includes caps and fuse. 
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_ Summary 


of Costs in Units of Labor, Power, and Su lies i 
Name or number Qf faire - Old Bed and Harmony wer ‘Year -.1927) 
Tons ore mined and hoisted - 692,726 


Mining method. (Open Stoves with pillar ees 


: Sarebaneen nt Mining otal 
A: Labor (man hours per ton) aon | 7 


eer cote and inetiat” 0aB 286. 264: 


Timbering 

Mucking | -o, 0046, . .480 ..  .526 
Haulage and hoisting ' | Se ote eg 19S m2 G29S 
General | | n | i? a rs ea 
Pumping _ | | _ 3 . 010: . .010 
Supervision | .006 . 074. : .080 
Total labor underground 080 . ,993.. 1,073 
Average tons per man per shift 7.46 


Labor, percentage of total cost. 5.28 | . 55,12... 60.40 


B. Power and supylies 


Explosives (lbs, per ton) | | 138 7 6799. 937 
_ Total power (in kw. hrs. per ton) tee AOSeL. a. 
(1) Air compression ~ | | "5,16 
(2) Hoisting | ln, 4,64 
(3) Pumping = | 0.26 
(4) Ventilation 
(5) Lighting | | 
(6) Haulage Oo -, “0,02 
(7) Tramming | : 7 0.53 
Other supplies in percentage of | : So 
Total supplies and power 0.20 22.02 22.22 
SupPlies, percentage of total cost 2.96 36.64 39,60 
C. Percentage of total cost 8.24 . 91.76 100.00 
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FIGURE 12 
OPERATING DATA FOR 
OLD BED AND HARMONY MINES 


COMBINED 
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